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Abstract

In this paper, the squeezing effect, the bunching effect and the ami-—bunéhing effect of the su-
perposition light field state which involving q—deformation vacuum state {o> and q— Glauber coher-
q

ent state |z>> are studied, the controllable q—parameter of the squeezing effect, the bunching effect
e

and the auti—bunching effect of q—deformed superposition light field state are obtained.
1 Introduction

In recent years people have made progress in the research of some concrete physical problem using
quantum groups SU, (2), Quantum algebra has been realized by using q — oscillator and the
parametrized Fock state |n>>q was obtained too. From this g— Glauber coherent state In>q was in-
troduced. Hao San)"u[':‘ showed that the cuherent degree can be controlled by q —deforination parame-
ter. Zhu Chongxum showed that some quantum statistical properties of q—even —odd coherent state
can be coutrolled by q— parameter.

We studied the squeezing effect of q—deformed superpostion light field which imvolving q—de-
formation vaccuum state Io? and q — Glauber Coherent state |z>>. The results showed that the

q

squeczing effect, the bunching effect and the anti—bunching effect can be controlled by q— parame-
ter.

2 Nonclassical properties of q—deformed superposition Light field state.

The q—deformed superpositon Light field state is

lp>=alo>+ glz> ¢))
1 1 1
where
z*
|z>—e-‘f"'z T—J’ (2)
Z = Re*.a = ree",f = r.e 3
t — o4 w
x]=£—"9~ 1) o =2 [(x]! =[x} x-1]-0 4
[x] q%_q_%@#)"q Em Jr =[x1L 1---[1] ¢)

The normalization condtion is
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Pt 4+ 21‘,r2e""%"'zcos(6l — §y) =1 (5)
2.1 The squeezing effect of g—deformed superposition light field state
The two orthogonal comcponets of q—deforined electromagnetic field are defined as

Y, = %(“ﬁ +a,),Y, = —zl:(aq+ —ay) (6

where a, is q— annihilation operator and a,* is q—creaton operator. Becacsse of (Y., Y.] =%[aq,
a," J,s0 we have the uncertainty relation.
<S@NY > <@FDP> > 4| <[F 1> )
If the squeezing exists, then we have
=<@r)t> - £ <0G=1,2) )

For q—deformed superposition light field state, we have

<plegaf lp> = (a* <01 + p* <ZDdag} (alo>+ g1z >

— Lol 4 e a gt g gt S 2R 4 1) )
ae=(
<plafa,lp > = (a* <01 + <Z|)a a <a|0> + 812 >)
] [ 4
= |p1? IZI2 (10)
<pla,Jp > = (a* <O0| + g* <ZDef(al0> + 8|2 >)
1] L ] k 4 1 4 L] 1
= Za* pe,~ 11" + | 8122 (an
<gla}lp > = (a* <O0| + B* <Z|a}(al0> + gI1Z >)
. 1] L} L] [ ] L]
= praz et 4 g2z : az
<plaFlp > = (a° <O0| + 8* <Zaf*(al0> + B|Z >)
L] L] L] L4 [} 1
-_-:ﬂ'azcze-%lzlz_‘_ |pl2Z 2 (13)
<gplel'y > = (a* <O| + g* <Zaj(al0> + 12 >
q 9 q 1] L] )
= fa* 2271 4 |p|222 (14)

From (8) — (14),we can have
Fo= H<a >t <>+ <ae >+<ofe,>— (<of >+<a, >N

. _1
=3 [e " r,r2 k?2 cos (8, + 2¢— 6,) + riR? + 2 cos 2p+ e, 'fnzrlrz 2 cos (8, — 6))

+ 7, _"ZZ [n]'[n 4+ 13 + riR* 4+ 1} — (Rry7,e, ™ 2 cos (9, + ¢— 6,) + Rri 2 cos p)* — ]}
e

(15)
Fo= [~ <o >—<al>+<acf >+<aje, >+ (<af >—<a,>»]-

~1z? 1
= <[ = et r7,R?2 cos (8, — 29— 8,) — 1IR?2 cos 2 + €, T*'ryr; 2 cos (6, — 6,)

+r§e_'12 Rz [n 4+ 1]+ r2R2 4+ 2 4+ (Rrre_%"s-in 8 + ¢— 6,) — Rri2 sin @) — ]] (16)
1 .=0E”_]! H i 1728, H 1 H

It is clear F, and F, are periodic function of ¢ Numerical valve calculating showed that Y, and Y,
may be more than zero and less than zero accompaning the variation of q. This result shows that the
generally squeezing may exist and can be controlled by q
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2.2 The bunching effect, the anti—bunching effect of ¢ —deformed superposition light field state
For q—defrmed superposition light field state, we have

<¢Ia+2 z|v> = [gI*1Z]* an
+2
0 ®(0) = <¢|a % ‘¢> — 181212 1" _ 1 =_1_ (18)
o (<§»”|0 0,|¢ 2 VIR AR IR
When cos (8;,—8,)=0, from (5) we have
A< (19)

From (19), we get r’<{1. so that
g0 = 5> 1 (20)

(18) shows that the bunching effect exists.
When cos (8, —8,)<<0, we have ri413>>1,s0 that rZ may be more than 1 and we have

93(0)=ﬁ<1 (22)
(22)Shows that the anti—bunching effeet exist.
3. Conclusion

The results of this paper shows that the squeezing effect, the bunching effect and the anti —
bunching effect of q—deformed-superposition light field state may exist and can be controlied by q—
parmeter.
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